Eepho>i Offlm mim of Sovamher 3, 2006 

AMENDMENTS TO THE CLAIMS 
This listing of clmm will replace all prior verskmi and listings of claims in the application;: 

! , (ftrigmal) An oxygen-resjstas** iron hydrogemise derived fern an oxygen sensitive iron 
hydrolase fey the substitution of one or mora amino acid raskte wi thin the hydrogen channel of the 
oxygen -sen snrve iron hyOrogenase. 

2-26. (cancelled) 

27, (now) The oxygenowisiant iron hydrogemiso of claim 1 > wherein, the one or more residues 
within ik; hydrogen, channel of the oxygen-aensidve iron hydmgmase are independently substituted 
with a synthetic and/or derivadzed amino acid having proper&s thai limit diffusion through the 
channel while allowing B$ dMimm out of the channel 

28, (new) The oxygen-resistant hx>B hydrogenase of claim 1 , wherein the one or more residues 
within the hydrogen channel of the oxygen-sensitive iron hydtogen^e are indopondontly subsidmed 
with tryptophan, i so leucine, leocine, or phenlalanine, 

29, (new) The oxygenTesistam iron hydrogenase of claim 1 , wherein the one or more residues 
within the hydrogen channel of the oxygeo-seoaitive don hydrogenase are indepet^d^fly substituted 
with balky and/or hydrophobic residues, 

3 0, (new) The oxygen^esistant iron hydrogenase of claim 2% w herein the om or more reskte.es 
within, the hydrogen channel of the oxygen-sensitive ton hydrogen ase are independently substituted 
with at least one bulky residoe that projects close to a catalytic site having a bimetallic center 
containing two iron atoms. 

31 , (new) The oxygen-resistant iron hydrogenase of claim 29, wherein the one or more residues 
within the hydrogen channel, of the oxygen-sensitive iron hydrogenase are independently substituted 
with at least one on Iky residue that partially shields an Pe r atom. 

32, (new-} The oxygen-resistant iron hydrogenase of claim 29, wherein the one or more residues 
within the hydrogen channel of die oxygen-sensitive iron hydrogenase are independently suhaiitnied 
with leucine and/or isoleneine that projects into the hydrogen channel 

33, (new) The oxygen resistant iron hydrogenase of claim 2% wherein the one or more resid ues 
wi thin die hydrogen channel of the oxygen-sensitive iron hydrogenase are independently snhsiitnted 
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with at least mse hydrophobic residue and wherein the hydrophobic resid e aids balk to tfws 
hydrophobic sonhee of the ekmnel 

34, (new) The my^-xm$lm& iron hydrog^» of claim 29, wherein the one or more residues 
within, the hydrogen channel, of the oxyj^HW&sftive iron hydrogenase are iiKkpeiKieiHly substituted 
with at least one bulky residue tlmt narrows the channel opening at a protein .surfece-solvent boundary, 

35. (new) An o^ygeivresislant iron hydrogenase comprising m hydrogen channel having a 
dimneter deined by one or more diameter dtomkg amino acid residues, wherein the dlf&sion of 
oxygen within ihe ehasmel is reduced as compared to the diffusten of oxygen in the hydrogen channel 
of an oxygen-senshwi? iron 'hydro genase, 

$6- (new) T he oxygoti-i^sistaiK iron hydrogenase of claim 35, wherein one or more residues thai 
tree the hydrogen channel of the oxy gen sensitive iron hydrogmaae are independently replaced whh 
bulky and/or hydrophobic rentes, 

37, (new) The oxygen-r^sistet iron hydrog.ena.se of claim 35, wherein one or more residues that 
line the hydrogen channel of the oxyeen-aensdive iron hydrogenase axe independently replaced with 
tryptophan, bolenoine, leucine, or pbenialanme. 

38v (new) T he oxygen-instant iron hydrogenase of claim 35, wherein one or more residues that 
line the hydrogen channel of the oxygen-sensitive iron hydrogenase axe independently replaced with a 
synthetic and/or dmvafeed amino acid having pmperhes drat limit Cb diffusion, through the channel 
while al io wing B ; > division out of the channel 

3.9, (new) The oxygen-resktant iron hydmgenase of claim 35, wherein one or more residues that 
line the hydrogen channel of fhe oxygen-sm^itlve iron hydrogenase are independently replaced with a 
residue that has a side chain volume larger than the side chafe volume of the amino acid at the same 
position in. the oxygen-sensitive iron hydrogenase. 

40, (new) An oxygen-resistani iron, hydrogenase comprising a derivative of an oxygem sensitive 
iron hydrogenase, wherein one or more amino acid residues within an hydrogen channel in the oxygen-- 
re;%ta;oi hydrogenaae are sabatitnied to reduce the oxygen sensiti vity of the oxygon-resistant iron 
hydrogenase. 

41 , (new) The oxygen-resi^ant iron hydrogenase of claim 40, wherein the average channel size is 
between about 5.0 and about 2.4 A in diameter. 
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42. (iiaw) The oxygen >tes.btan! iron hydrogenase of claim. 40. wherein the average channel, size k 
between about 3. 5 and about 2 A A in dimeter. 

43. (new) The oxygm>n?sistol Iron hydix>ge&sse of claim 40, wherdn one or more residues thai 
Hoe the hydrogen diaund of the oxygpftH&cmttive iron hydrogm&se .are independently substituted with 
bulky Md/or hydrophobic residues, 

44. (new) The oxygo$>re$:btaat iron hydrogenase of claim 40* wherein one or more residues thai 
line the hydrogen channel of the oxyger^sensiove iron bydrogeoase are independently sulMituted with 
tryptophan, boleucm^ leucfee, orphe^klamne. 

45. (new) The oxygeo-resistam iron hydrogennse of claim 40, wherein one or more residues that 
line the hydrogen ehaooe! of the oxygen-aemsrdve mm hydrogeoaae are independently substituted with 
a synthetic and/or denvatked aonoo add. having properties that limit O? dlflbMoo through Ihe channel, 
while allowing I di tTimoB oat of the channel 



